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(54) PLASMA TREATING METHOD AND APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable the etching with keeping the 

conventional selectivity even when the PFC, HFC gases are forbidden by 
producing a required amt. of active species for etching in a region to 
contact a plasma. 

SOLUTION: An Si oxide film is etched on a sample 106 by introducing an 
F-contg. gas in a reactor chamber 104 held at a low gas pressure, 
electrically discharging the gas with an input r-f power to generate a 
plasma 1 1 3, applying a d-c or high frequency voltage to a solid 1 1 2 contg. 
C grounded to a region to contact the plasma 1 1 3 to discharge desired 
amt. of C and converting F radicals in the plasma 113 into fluorocarbon 
radicals CF, CF2, CF3, thereby etching the sample 1 06. A gas contg. F but 
no C may be fed in the chamber 104 to react this gas with solid C, thereby 
selectively etching the Si oxide film etc., without using PFC or HFC. 
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mm. 

m^m4]mimMi. m. s i . mo-^vziy^ 

S igN,, W, A 1 , Cu, Pt, S i O2, T i N<^ 

(TyryX-^mmm. 

wm. siCN, r^-^rtvH, AI4C3, rntur^^ 
*(r>nixi)>xhh z b ^mbi-iVf^4sm<^r^ 

x-^^mum. 

imme ] nmn&im^iK&x'hhz b ^mbt 

1 sm^ryx-7^m)m. 

at -f sii^ 1 imcr>r^ X'?mm. 

m^ms ] mmmEcommmii 1 0 0 k h z jiih 1 0 
0 M H z liiTT'S. 6zb mmbi-imm 1 w^w 

1 imcr^ryx-^ymm.. 

1 0 ] Huie®E(7)J5««i 1 0 0 k H z Jil± 1 
0 0 MH zKiT-e^^ ; i: t-ilfgiii: tSill^9i5«<^ 

x^^ti:\ ^wmjn^'m. b mt-^x 9 (n^mi<r> 3 *» 1- ^-r 

x-? b mmimcommti^:k^ ^^zb ^WNt t 
ii!«3a 1 mi<7)r^X'7>mifm, 

mfieiifrcoftfiti *)mMryX'7m&<om^mm 
«$*i.KjeT*> I. ; i: s-itat-ri-is^ja 1 tm<or 

yx-^mmijm. 

m-tmi3]^fmmz^x^mx-thTmb. 
m^9mfHizmi(>ix. ^\'Azim^tifz2mtii±co 



Sr^I-r^XSi: Z b ^mWib-thryX-?^ 

mm. 
m. 

m. 

[mm 1 6 3 mlET'n .y ^J'tT) i o(c«±« 1 coMEm 

M^il. i&<^Xa ^y':^iimmmmz^iiX\-^lZ b 

mbtm^mi 3im(^ryx-?Kmm. 
[mmi 7 ] ^^j:< b i 2fflcoHfrfarn.y ^-^ti-rn 

^IMi 3idi4cor5Xv5i«i^ra, 
[11*111 8] m^mmz^x^mxt^xmb. 
mimm^mzmfi^tLfzpmcoMm*- ^t£i> iaft<7)!ii 

, W^AW 0 V OT<7)mJE ^ EpjD-TI. t , 
Huia;^/x ^ r 7 X-e^t L , mtlifx b l>fieil#;<^ft® t 
i^^^tXUb. 

Mier^x-etj; OfriWa^rtt;:as$ii3tttxti 
$:«-rSXSt ^^-rSi i: ^ <fffitt-|.X7Xv3!!i 

[it5Rii2 0 ] miemffli, mf^.mil^- 5 0 vjjLht- 
1 2r»ffiftl.»«Wi 8ie«t07°7Xvjaa!^r 

mm'x^ryx-TitL. mti^'xb. mimmwz 

mm->^ts:mw(ni^nb^m^^ixmb. 

mriax^xvt i ^mmmm.mzmm^fitzm\am 
^mm-hx^b ^tti> z b im&bi-i xyx-?^ 

mm. 

[mm2 2 ] mmnimsmiimmmmmzji 

'3-60°Ct]Lh250 °mT<7)l&mz ^tlX^^^hZb^ 

'mbti>mm2 ismcoryx-?>mm. 

imm 2 3 ] f^MJSti- 1 0 x:W±Xt) i,Zbi:m 

mb'tm^m2 2iim<^ryX'?^mm. 
[mm2 4]mimmii.o'ca±.x'h^zbimLb 
tmm2 2mt<^r^X'7!eimm. 
[W5R112 5 ] mmi&m±^-^~mmmmzj: m 
mtLX^^?>zbmmb-rmm2 imL<7)ryx 
-^^mm. 

[mm2 6 ] mmm)mntzm&(^i^mmM^ 
tix^^hzbimLb-rm^2 iiau^or^xv^ 

mm. 
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[ii*)i2 8] mm^Hz:^xmx-t6JMt. 
ffiB;yx2-r9x-7{tL, mimmmmzm-fhtLtcm 
^mm^i^^j:mi¥<mMi.zmEie(itwix. mm 

mitimm<r)m^mzsm'SKmmix. smry 

x-?{c J; r, mtmmmmzmw^tifz^MTm^mm-t 
^xmt^:^ti ^bimttir yx-^mmu'^, 
[11*312 9] nmmHz^ffxmx-tixnt. 

mM:^'xiryX'?it I . fiiWg^rt l>zmfi^iir.zm 

^mmi^^^j:mi^mmzmEimnLx. mm 
xtmtmi^<7)^mt ^:K£^^-^ixmt . 
mmmmnitWi^^MzWjamtrmmT'^x^izx 
*)m-tmmim^ix, mmmzm-j^^xmrnm 
mmmtix^t i^ti z t mmtt^ryx-7 

^tifzm^^Kmm.nzwM.-tixut . 
mm.mmnz. y^ym^A.ts:ffx^mK-thxn. 

mi^mm>mizm:ni&A t mie^x 

t^ti-izb^mLt-tiryX'7mmm. 

m^ms 1 ] mMm^mitcF^coy'jiiii'Xhiz 
bmmbtm^ms onm<r>ryx-?m:f}m. 
m^ms 2] micomb^2cr)mmmixmA^tL 
fzmi^iKmmmzmm.-tixmb . 
mBRmm[Hiz:^ximx-thxmb . 

mmxi7'yX-7itlXmiim 2 (DliSrx -y^y^'t 

ixmb, 

muK^^mzmifi^ti. miiimicombi^mm.f-^ 
^A.fmWimwizm.:n ^ lwi e^x bKHb^^tt 

bi^-tiZbi^-ttZb?:mibttryX'?m 

imi!<ms3]mmmmzmmmimm.ti>xmb. 
m^i^^iHizmimmtmb l^j:\>^:ffxmx-ti 
xmb. 



mmxiryx-^it^^ixmb . 

mMryX'?itLtz:^'y^b. mtmmmmmbiK 

ffineft^Kj: *)mim9mmr^X'7>m-tixm 

b ^^-th z b mwLbtiryx-^nmijm. 
inms 4 ] mxiz'^o::iym-mtrdii^>j^y 
mmmmtixmb, 

^-y^^-thvi^x hm^mm-hxub , 

\,zm:thxnb. 

mmmwzy -ym^mmmb L^m^imm^b 

L-^j:^Mt-^m'XimX-ttXUb . 

mi^-m:^xir^x^it-ttxm.b . 

miryx-7it Lfc-ft-^^-^ ^ , mtmmm.Hzmm 

UzmbK^^^X. :s^'y^y-/^zm-tlit^mk 

m^hxub. 

mimmi.zi. o , mii>')^ym.mtfz\iiy')ay 
a^tM^x 'vi-yy-f^xmt z b mwLbt 
i,ryx-7msm. 

imms 5 ] mstmiimmmmThiz t m 

mbtm^m3 4mmff)ryx-?^mijm. 
[mm3 6]mimi^mmiii&mmm^tiiz 
b^:mbi-imm3 5im<^ryx^9mim. 
im^m3 7 ] fris?as{i- 6 or*>^>+ 2 5 o'ccom 
mx'm.mm^fi^zb^mbtmm3 eiamco 
ryx^^mm, 

[ it^JS 3 8 ] miE?aS{± 0 °C:6> + 2 5 0 ^ cOlKlIf 

&mm^tii zb^mibt^ mm 3 6 imcory 
X'?mm)]-<M, 

[mm3 9]mmmk<7)mii. «:'3*m$ti«. 

c: b mmbt tsmm3 simcoryx-^mmm. 
[i»«3S4 0 ] mMm:hmmixmm.msdmmkco 
m<r>xvi-ym&mtzbimbi-tmm3 

9im<riryX'?mm-)}m. 

[mm4 1 ] mimi^mmimwimt^. mi(.m 
^tL^ii<omi,zm^com-^-¥^x^tix\<-*iz b m 

mbtim^m 9mm<7)ryX'?^mum. 
iimm4 2 ] mmr yx-?iiu h F^cr)»m»bm.^ 
bmmm^zx 'om&^ixizb^mbtimiiim 

Ji. SFg. CIF3, F2, HP. XeFg, PF3, B 
F3, NF3, SiF4. C I BrF, BrFj, Br 
F5. I F6<:7)Mti?!)^5:#tfC:i:^!|tSii:-fSli!««3 4 

smcoryX'?mEifm, 

[m^m4 4] m^xizi^uaymmttifii^vay 

m^tmmm-ixub. 

i?-y^^ti]yi^xhm^Bs&-tixmb . 
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mmt^mzy -ymm^Tmb imimmtrnt 

mimmHz^^^ts:^'x t.y-y mm^mt 
im^mmmk u^\Mt^:9xmx-t?>j.m 

mi<t-^:^'Xi:ryX-7itt^xmt . 

mir'7x^itifzit^>ffx^. mmmmmzmm 

m-it^mizxy), m'^'joymmttiiii^vay 

i,ryx-?mmm. 

mi:y u 3 ymitmt fzn u 3 ymim±.izi^<D^i 
^-yi^hvi^x vmmmhx^t . 

m^^'m.mzy •ymitti:^'xt . A^oiffffliea^rt 
izmx-r?>:^xco-mM<r> 1 %irFer)mM^m^ts/f 

xi:mxtixmt. 

mMryX'?ituz:^'xi, mtmMMmzmmifc^ 
mtRmitx. :cyi-yyizm-i-&it^mm- 
•1.1st- 

msiitmmizx 0 . ffifii^ 'J 3 ymmttdii^ v^y 

mm^x^i-yyttxmt ^-w-ri. ; b ^mtt 

^ryX'?mmijm. 

m^m7] mmmi-tti/fx<7)^ii. iiwe^s 
11^114 6mm<^ryX'?mm)im. 



mM7 •ym^-kts:^xX '0'J''*.comtti:i(fximXt 

IXUb. 

m^:^xtryX'7iti'ixnb , 

mMiryx-?'itirz:vx^^ minmmmzmmifz^ 

Mi^va ymmt fMi^u^ ymitmt x .y f - y 
ixmbit-tizbmwibi-i>ryx-?!mim, 
[it«^4 9 ] miiaxmm^timb . 
mimtaxmimm.-ti^b, 
mmnxmiMxt i f^^xnifx ^ mx-t i ifxmx 

mil^Xi-TyX-^it^^l^WLb s 

mi;^xt:mm-tm%nb. 

ttb i^tiz b mmbi-hryx^mmn> 
[nm5 0 ] wi:}iaxm^mm-i>mb . 
mimmxm^mmtt&b. 
mm)i\\xm^Mxti>t:if>mx ^mxti>^xmx 

Db. 

im:^xir^x-7it^^tmb . 
mM:ffy^^^m-rm%nb, 
mmmm^iifzmmKb. 
m5mmmmmi:m&timb sr*t s ; t s- 
nwibi-iryx-?mmm9.. 

[000 1] 

[ wmm-fi »^if ] ^wmryx^mmizm-f 
iimmryX'?mm.tmw:mi. mz. 
mm^'x ^y'y x-7it L , mit uz^kTc^^t tz 

X >y i-y-zxmizm^^ hiiir^ x^mrnzmi . 

[0002] 

m.m(r)mitb. mf-mMcriiLmwmfLx\^h. ^ 
ixm\Mw^=i-^<n'mmmm-ofzmzmm^ 

y ii' X (P¥C) ^CHiF^^ CHFj^cOA^Ku^ 
;U:to;&-;}<y;{fX ( HFC ) *Sffiffl§nT^^, dfl 

\i. i^^)^ymim(r)S i -ofe^^flJOlit. »^ 

<r)\t-^mi±:^-fhtz»)\,z\i. m^'kts^'xti^.&mx' 

[0003] L*»L=Srif)>^>, iS^, »M«T-cO«ti|BI 

P-X7 >y T§ilT # T I- ^ § iiK ±ie<7) P F C . 
HFCJi, #WS-lSIt2t^< , -m^X'CTim^hS 
0 0 0:^JJl±i;*v^f.>to, tM?S^^l:A.(?)^S35,{^N;«rt 
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[0 0 04] tfz, PFC^HFC;^'xryX'?'^X:- 

[ 0 0 0 5 } i^c, RJ£-«tli*iTlStt«^«-ri>;ff& 
fc LT . ff!l;c.lf «flS¥7 - 7 4 1 4 7#{c{i. KJS^ 

^f^lX^iyi-yythZbtim^tiX^^^. 
[0 0 0 6] ^tJ, !|til¥4-3 6 30 2 1-^Wi, K 

•y^y'/i¥m^Mt:m±i-6Zb, RX/^m^^m 

mi,zh-f-^m'rx-^yi-y^xmcr>Rmiisizm- 
iryxrrizii^msimmizbmm^tix^i^ 

[00 0 7] -:fir, PFC, HFcm'xryX-?ii$. 
mifz^. m^imtmrnzif-oxyoQ^-if^y^ 

I., zcr,nmim^tiijmtixmw-5-6 29 
3 6^izm^iix\^m*). mm(r>^iznixi& 
mtL, i)^':^mmi,zm\^tLtiWM^Ri£im\^mi,z^s.w. 

ryx-^MimvMcomzimMm'AVSimni 
ryX-?9 o~~yy-fi1]mm^tix\>^i, ttz. 

!»iaTl-23 1 320^, !|tWTl-23 1 32 1 

mm^^ 1-231 32 2^t(i, Kmmcr,nmi,zM 
Lxmm^iifzmmizm&imaix. r^xv^u- 

[0008] 

^mi,ziiKii^mfHmizmm<^ti . r^xv+co 

^ kyiy':^)m&timttlfziih>. x.yi~yy^t^^ 

[0009] x-y^y^^gMii, XyX-r^fm 
mizX^X. ECR (tt^Hf^^'Dhoy 

m)m. I CP (^fe^) ssfflSBsa^t:})- 
mx'^i. ^if^-^m^mmxii. Tum&izmm?:^ 
mL2^mcomEmmmi>zi *)±3mmtTummi>z 



mm t imxM:!^^^/i-^-mmi:m^x \>^ti^, ^(^m 
m±.zix^n^iLi,zmm-rizki±tii^^j:\<\ zc^mw 
i>zm&'iim.umi±. mnzmmLx\,^imLL< 

mLXlimW^'^y^-fi)^^j:^\ fif-'T. ±T02o 

cr)MMi,ziimm\ -i:^ym&. m\mi-i^:^y 

y:^~i'comm{rn-<zx^^y]^'yt^m'tl, )¥ 

li. mmmzttAti>»^&cr)m:f]'^u}&m:h. -»x 

[0010]-*. ^mm^rnxmr^x-^^-m 

xn . ry x-^mmmt wm\,zxm-t a y<n:i.^^ 

m-fhimb Lx\iryx-7^mmi,zmf^tixii 

Os ^iKhru-^x^ ^yY^lfim^b^-^-^tdmifih 

-ofz, mimzl,i^ ECR^ft?5ST7X-7X-y^yr 
^afSAC (Se 1 f Align Contac 

t)(ni^^}^ymtminiii5Z-^j:'^ti'^, ^x<r> 

< ^: I>i5 fx yi-y/mLifi^y-fh -^A^uu 

1 Ni: A 1 ^;l^aBl5-ff-5^«^. T i N 

bAi^commmAmcommzmmii^-^A Fx-y^y 

[ 0 0 1 1 ] s /c, 7 4 14 7^c^iaa<?):^ 

y^i-rtzbiimmx'hi. #gg¥4-3 6 3 

02 i^fBK«o:^&T'{i, Kmmxis&.mi:^m- 

[00 12] 

[ 0 0 1 3 ] OT. MimizT^-t. a«±o$^>j 3ys 

-fl^MSlX^ >J 3 y^«<?)x .y f - y^'-tifcv ^Tii, M;i 
{f7>y***tf;§X2rRj£^(C»ALT, 0. 3Pa- 
2 0 0 P a<0<J; a ^:fS;{?"xffi^)t?)M{::Stt t , um^^ 
RFiSiOA^jm^Jt^ioTClcOTl^xSrJifm^-ii-. T7X 

-7Sr*f£-rs„ ^LT. ryx-?bism-&mmi,zBM 
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y'Jil)VkC¥. CFj. CF3, Cj F4^ri:"c7)7uo;>!? 
0, 

[ 0 0 1 4 ] RUbmizmxti^'xk LT, y-y 
■y***;y;^i:ll*i)S*^SJ£§-^Sfc. PFC. HF 

mizx-yi-y^x'^^. mh. m^-^ttc^^y 

fzmw.m>sm^zy ^ ^ysrRjE^-^i. t c f 

4. CF2. CF3. CiF,(r)mty'vm<^it^m^t 

FcMxnmmt^mmmhzhifiX'%. z<^^ 

matXs^u^yM-fUicox-y^yrfcfci/^T, pfc, 

HFC iixt^^:s- -v^ym-mti'mm^mcmkf 
h coT'^ < ryX'7%mmz^\ ^x m# t oMtst i 

T^^jS;-ri.C:i:t'S)-l.. >IC0*-S(CJ;'5, PFC, 

HFC A'xi}im\^timmm±^z^j:'otzm^x'h . x.y 

[0015]-:^, s AC jDii^c7)S«?ibi*o±fe J: txr 

Mcox -y f - y h T'* I. c F 2 ^-aic-r I, >! t xm 
m-izb^tam, ^niiznix. mmmm 

^mtL. zix^y'yx-?m^mi,zsMi-h::bx\ r 

7 XV 4^60 7 •/ « S- 1 / 2 1 fg« L , vStt«*J Wfsi t 
T/l'S.-^M.im\'^fz^'^iZit^X . CFj. CF2. C 
F^i^tl^ilS. 10. 2f&(CliJD§-fr^C:i:*«TI= 

l.i:V^-3igm$r^^L/t, 02t^O^I|^^-r, 112 

im^mmmA^zAi. sioj, c^fie^uc*^ 

I., ^c^issii:. -is^mmmm^kLXTii'i-'^M.^ 
m-tl b y •ymt<^K}ibm\'^rziby -ymwmiX^ 

mizt^ b 7 'ym^&ii7)\^iizit^x^mt 

X\<^lZbi:^^tX^^l. ZcoZbli. 
(^mmbryX-?t\,cr)y ymtfiKmL. C Fiiimiini- 
Ib^^-otz^m^flSii^^HZbmiihtil. Z(D 
i*. CF,, CFii>imLX\^lZbimii^itt:. t 

tz. '^^m^mmws i 02x1^, 7-7xv4>co7-y 
mmm. cfj. cfj. cF^hm^j'-i, cf,. c 
F2 , c F3 b-mmmm(^ s 1 02 i:*«^t^RjcLT 

mmmr^x-^manzmEtizbT. ryx^^ 

<nm-'mm:%t^'^hz.bt^^bt£h. t.tz. vs 
ttaww^i^y3>-. Mb^/'j3>&ffifflLTt., Si 



4'<7)7 -ySSrffi^-r?. ; t fz, 
[ 0 0 1 6 ] $ vSttffi$IJPM*4tC«EEpjD«^^ 

(rmmfn^.-WfcM^'fh Z b tm&^fifz . II 3 

{±, CF4;i{?';^r7XvttiT', M*tf0^gtt«$ijffli^tfK: 
mm^'^B^epMUzmcriCFy. cF2. cf3<;09 

ll>zm\ CFa^iM^j-^L, CF2:^)iiiJD-ri.;i:*W^ 

Ti^xhKmizism-tt. z(r)^^immi. ryx-? 

x^^mti zbx\ i-'j^ ymim±ximm& 
miim^LXj:.-yi-yyi}mn-ri>i\ ^^u ^ym^m 
^X'itmmntztbx. 'yi-yym£'ti b\^o mm. 
:ii-yi~yymmb^x'o. mmitisrizximmm 
wiixmmmm^zbti^mi. ttz. m<^m 

b 7 -y^OA'^ yxizm.vi-yi/imi,zMlX . St 

*):r.-y^ymm^mmim(^m\'^c Fj^^ffl 

y^mmmi izb i)^mx'$> izb tmrnx-^ tz. 

[0017] 4Jt, :r.^yi-y^nAm±^<m^j:im 

•ri. «f4K X x-mmmmumzm^immmm 
mizm.ti b \>^'ot:mmmmmmm&z b 

fz. 

[ 0 0 1 8 ] S t . ;< ^;px -y i-y^commmA^co 

mmmmmii. x.y^^yho^s:fj'-5r<-r 

^x.-y^y^M»bl. x-y^>'/i*^^t<{i. ait 

m't-:^-mizx 'O'mmmmmi:^^ z bxm 

[0019] -Ij. ryx-7i}m-tm'\<^mm^^m 
t^-fh zbT:c 'y^yi/mtco^m^itmrnti z b 
t^m btc-ofz. m-i^. -a^mmmnm ryx-?m 
tsmi^zm. mm^^mE^ma L^j:ti<mm^mm- 
izbizxK). ryx^tmmmm-tmm^^m 
mzm^t hzbtK'^fz. ^fe, mmm'^izMEcr) 
mmno zbx'x>\^-r'y h^:\^±-tm^i>'i%i^ti 

ZZX\ CiFgl. SmTorr. mW<V-20 

owiL, c.F^r^x-^izmtmtz^ifzT^is. 

EfflD Lfz^^^ . tmmm^ mm 
sfx-m^ifzi&^ms^zip-t. mmm^ryx-^m 
izm--thtiK mm:'m.^:y'yx-?m-m^zm\sth 
z b xwrnmrnm l ^a-v ^Jta^x -y ^yrwemim^ 

it^:nx.tZbii^-^mb-^£h, 
[0020] 
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03t ^mif^m. lost ;*rx»A« i o 9 *^^>fig 
0 . ^<nnmz\±wm 1 0 6 s-isarf s?t*^)iOBm^ 1 

0 7S:m-Co|,. r5X-?|g4il«(i, ?^i?n&fg 
HSl 0 0 2t«S^[l 0 5*^f>«l>. 

5rM-r-?.7t*«ORF«Sl 1 OAi^MS^lTV^I,. Z 

-oXWL^ilt::^ tyifi. OTl 0 6 fcAltf CI i: f 

[0021] ^xmKmi 0 9 j; o^jtsai 0 
4t:»AS*i, r5;?r^i i 3*5^$fis. ^tt. m 

'>T#Lt|.7 y«^CFi. CF2. C Fg^t'frjiglSa 

«srf J; 0 ^mm-^ti'mw^mm 1121- 

fl-r.!... vstta^jfflfffii 1 2{i, h-;? 1 1 6, 
*f 1 1 7, '&mmm^i 2 i{zx^'&m'm^tix\^ 
?ss{ias^-^ 1 1 Ax-'t-^ V yy^tih, ^ 

i^osis{4, 7 ^ - KA-.y mmm\nzm:^%m' 

[00 22] ^UT, JStt«*J««iRl 12(:mJBE$-ffi 

jo-ri. r t x\ ±M<mmKm^ ^ h tfeji-ri. ^ i 

T'#Sii:*mtWI2^ii/i. attSflfflI«^-tl 1 2 
(::«ffiSrEH!int^#Si:LT{i. ?SttaiW»«|5fl 1 2 

tRK^l 0 4i:oratcffii^*l 1 1 SrlML. 7u.y 
^yyzsyry^~\ 1 7St/3e»£«i!Si i 9*^^>^l> 
mjBEEPJPBS^l 1 5S:ig(t/c, ivlfyo-ydfy^'ay 

Ty-t-{ir9xv*><i><7)a:a[«as:7'D >y ^'-n.aw 

SrL., 7'o-y^y^^3yTyif-tJ:DVdc*i|&4L 

imm 1 5(i. 3saE®Bi 19. Avi.xm«, ^ita 

1 IWi. 4 0 0'CSScoaSm;i3I.T;PS 

[ 0 0 2 3 ] x^immmm 1 1 2 1 l-c, 5 



31, M^Li^'j3y5ri:'iOffi3i!fij2:ffiffl-ri.«^Wi. 0 
1 8 t^-r J: 0 tc. vgtt«S(Jffll«f4 1 1 2 1 ^iSft 1 1 
1 tcnUzmmMA 0 1 Srjf AL, -?-i0»««4 0 1 
WSmmm l 5^«iBgL;t{5'5*««E»A«)*3&*J: 

[00241BI3J4. CF4;5'xr7X-v4't\ 
?i§ttaM««)|£H 1 2{:flc7)ita[«fES:Eni!HlLf.:^cOC 

Fi, CFj, CF3C05>'';^;l^^S$:)ljgL/^feST'S) 

F2*^'ta!ia-ri.>!:t*Wcfcl.tU?ii?t« ;W4, vStt 

wmmmzyuu:(}-if.ymmmm^^fix\^ 

e^^rS<K«a«;^if^ ^ii-ft,^^JiE*i{SmS ill. t V ^ a 

[0025] -mz. m^mmTTco^t^Kiimmi 

^m^ti'^-t\'^zbt!^^ti,tLX\'^t. mm. i^u^y 

mu±izmm$tifz^mm^it. mm&&t)^6oox:T 

rmcOS i tif^KmzX D S i C l jSri^tS*^', 
9 0 0°CT'{4S i C 1 i^-tlZbtfi^i^tlX^^l, 

Ltiifi-^X . ^m<r>mi:X'%t>ti I. yx;^;^d^^-T 

X'\i. C F2*>'$^tC:t^$ix^-ri'^fc V^O ; tA^JtSII 
Six§. -r^i?*), 70DX?-4f>';<fX7"7Xv4'T1S 

tt«*j««)|Ef 1 1 2 J: Lxm^m mm^mziih 

^■^yTi^xvK)<s^mm-ttu,i. r^x-^ct^coF-^c 

FaSrCF^/vt^j^-rS^t^i-C^, T^XV^'^OStt 

[0 0 2 6] s;^^, mmthr'yX'^crimmzi.-ox. 
'iB^mmmfMzimx'^ ^^w^mKmrnm-Ym. 
i}mtl, :i:.-yi-ynzmm^iiiryx-?mmi. 1 

>-m«S^Sleii:- 1 0-2-1 0-«A/cm2SjSf*) 
I.. -fRt, r^XVffiOmffitftJaa^SrEPJp-ri.^ 
isfcct-ei./ (CV) lJU:<0jga^ic*<ig«i:'5r 

I.. ::t7)Mi«5t{4, ^mi,zi±mj±mmmi,zx-ox^ 

?,^:^y(r)&(Omt^ 'O^K^^ttlZtii^SmX'hl 
«t«^»T-fc J: f 1 0-1 1 7 r 7 -y FgJS. V{±6pjp 

■oX. x<yf-yrtffiffl$ns±l5<7)r5X-7tcfcv^T 

ma-^m^x^mmc^mmkii. i o o k h ziiLta 

mx'^x. ^:^yTiyxhR}i5ff)m^ti^h&mmti. 

loouHzumxh-yti. z<^m. *ffEPJDiiis8i i 

fflf J»ttfi{cAW-r I. ^ ^yx;t.;l.df-(7)^feYl:*>-C' 
^mRm&co^-iW«!mb^j:i>fz>sb. Ai[yr 

mm-tmwmmmmmmimm^tibJ 
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FmsicomMffi^fdt . 1 0 0 k H z]a±ti«es-cs>-5 

10 0 2 7] :^mm. ynufj-^.y-^xyyX^fi 

Z-hifi^^Xhh, 

[0028] (3t*W2) PFC, HFC;$fX^fflV^-r 

[00 29] ljs^l, vSttaafjaftf^fi 1 2^si ct 

^^:^'xtLX. RK^l 0 4 WcSL/t, ;(7)h-^;l^ 
0;<'XM1:{±2 0-300SCC mtlSSL. S Feti 
1 - 1 0 s c c m-CS'ft^-frjt, 5rfc, ]SS«eoE:>j(i 

L-cs icbm^-^xx'yi-yy^zswj:-mmi± 

[0 0 30] -^xwsJJ, Iftx./f-y^'-Jii; LTi^'Jn 
>-i!ftM*%M$ iiTfc D . f 60X f - Vi/co ^ (± 

[003 1] SiC«<7)X.>/^>-^a[«*«5 0nm/m 

i n:^-/i> 6 0 0 n m/m i nb^j:l^WXU, K^LMO 
x.yf-y^^jfSj&MOOnm/mi n*»^)2 0 00 nm 
/mi n^-C^-ftL. Vi'*Xhffi!(7)X.y^>'/i$K(i5 

0 0 nm/m i n*>/J>8 0 nm/m i n ^T'^-fbL^C. 

SfCL/t. >^ U 3 y^^tH^ox -y 
x-y^y^'-r^7t:i6Wi. s i cSffimiicox-y^y/ 
)i«5r::fc# <-ri.ie®*«J>-:>3t, ■t^j:h%. S i C 2 5 
0 nm/m i n<?)X-yf-lx- hT, ^«(OX-y^P— 
h*>'l OOOnm/mi n. i^'J 3yM-(kM<?5X-yf-p 
-h5{!«7 0nin/mi nfc^rf), «i/U3ya«<0S 

[0032] ^cO*t^,fMHc7)m«ii;'>x-n«fiicOia 

S<?5^»«^-6or*^^>2 5ors-c-^-(t;§-t-c, 



mmff)i§Lmi. t£^K<m< m^-thiuf'y u ^ ywc 
^ u 3 vmmzn \^xwm\.zx. -y ^ ^/t-g: i. 
^bmii^-itz. m^zmu^^mio'cvxix-h-y 

fz. S i C ySJg 2 0 0 r T*f v- U r? ymim<^M9iitl,i 

cox.yf-y/ais^?3fe^g-ri.H^«— :>-<:'j)'5/c. Lit 

aK(iKv^%&{3J:'x.y^y/c0^jS*fK<, i^lrfi 
ti^-^XlMS^mxn^coX'yi-yim&co^A&LX 

mt^. ^com¥c7)iS,^imzO'Cl:J±l,Zirl'lbl>Z 
ioT. i/U3y|gfl:l8!2:llix.y^y/3SS-cx>y^y 

I. i t *«jA.*»tc-c# , :^%m<7)mmmT 

[0033] Kil^-^^rL^V^^XtfO-Mi: LX. ZZ 

X'iiA rbs Fs<^m^^x s:fflv^/c*^ mc^^m 

tffcV^dfM*^'*^„ SFeWKii. F2, HF, Xe 
F2. PF3, BF3, NF3. S i F4. j\oyyit^(D 
mty-y^C 1 F. C 1 F3. ||'ffc7>y«BrF, Br 

Fa, BrFg. 3'>^1:7 v*! FsT'Sflll*^'*)!.^ 
[0 0 34] SiC«{3M;:{±. ^nMpUt 

7 r ^ hflx^*««fi§M. s i c N . 7^ y m. 

A 1 4 C3 . MC^-^^^^TjiUj^t^Jilst-CJbtitf J; V 

JBb£ L/t«)iT'i I5]«(c , X -y ^ >;/t'i^g^:iStt«^ 
[0035] (»tfi^J 3 ) vge«$iJffl«16ft?t3!!iaW4 

t isi tm-immi^<^mmmi>z-y\>^xmM-ti . 

^yy-t6^^m^-rtmm'^^&9-t^<^iz%^ 
mxh^. mut. H4 (a) {i, &mryX'7f^x'^ 
^iu<7)m&iiaTmizm\>^ hills i 02 3 o 5±k»* 

^tifz. Uiy'XhSO 1, Ti N304, Al 3 03. 
Ti N3 0 4coai«^2:, taf*OECR7"5XVX-y 
^y/iiaf X -y^y^^5PISrff^-D^«^T'<OX -y ^ 

>/J^^*TJ>-S. . 3 T i N 3 0 

4 bmm^j:i-A imu -y^yym) so 2m 
mzmixLto. 

[0036] Zff)^<r>ryX'7^<r)Wmm.^^it^^s 
Lfzhcry-hmA (b) X'ht. Z<7)Vyyli^ y-yi-y 

^'mco&mm&3 0 7*>\ t i NJZ'yi-ym<^mm 
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I X -y^ymco^^^x^mmms o 8<^^i,z^itt 

[00 37] ^;T\ icOX.y^y^-5rtT-5:©^aStt 

x*;u?&S3 0 9 (04 (b) ) a)im\^z-thz.ht^^ 
3f5l./c», y~y^yymti^A\{,zmtLXi,^my=J-^ 

m^zwmhm^. m\m'mmmh ^ t *^iiia 
[ 0 0 3 8 ] iit . '■&'mmmm\,z-?x9Mmt m t 

1&^X% , ry-f-il -y hm^S 1 0 (114 ( a ) ) *j 

[0039] *^Bg{i. ^<nmmmmMz{,mm^^ 
Th'o. Mm^tzii. i^'Jxh-TiiViyvaymmm 

m.. S iOj-S igNi^ii, Al -W-AlflIJi, T 
i N-Al Cu-Ti N-T ifltit, TiN-Cu-T 

s i 02m^j:ifm *) . -e-c7)j*^t{i, mmmm 

mtlX. TKU^-yny. S i3N4, W, AK Cu, 
P t . S i 02 mmiHi^-^^^Ztij^im^ixfz. t 

-mmmnbix. wmmmtntMrn-t 

ttt<7)i:iMmthk:^mn<^^mimmfzi}\ x.yf-^ 
yhk coKi^m&i}mmimmt^m^j:mmx'mnt^ 

X 0 ^j:mm'mmm ixh ^mih h . 

^mii. x-'yi-yymt'swsmmmkc^mmtt 
mx'hi. x-y^y^ino^-^(o^mmi(mmii 

<7)mmx *)i^:k^<t^ztx\ 'mm<^^itmmi 
iztmii^Th^tz. 

[004 1] ( mmm4 ) -mmmm^izmE^: ma 
i-hummmmc^mimnz-oK^xmrn-t^ . immi 
mmz^mmma-ti^-^. ^nmmt^. ryx-? 
m{iLi:-ik^Lx\'^m^<^mmbmm&i,z^j:hk. me 
i,z9rstx 0 izry x-^mae o 2*»'6[]jiii:ffi6 o i tje 
mix^^hmmtim^ i , zcoryx-rmi^e o 2 



Q^^U7XW±6 0 4mm$tL^j:<^j:irziibmni 

x\^hm<nm\,znLx. mKm^h^mmm 

mmm^'h^K-thtK m\^tt^&m.^m< lx 1 

m{X'Wx'3^tiA:^y<r)m.^'J,-ts:<tht\ fa-y^y 

-xziyry^-i i8(r)ms.i±^<-tht\^r>tz-m. 
mmx'hh. *swo^«>fc{±, 'mmmmm 
1 2 im.(ry-s.\^{zm^^ titz 70 .y 9 iz^mttm. 

:ini]mx\ ms.mm(r>ryX'7ii't:>mt 
h^:^y%m.(mm.m-^j:<'^j:i>tz»). r^x-^neco 

[0042] $^>t. sdsw^^ij^riast^^-r, us 

iX/c3'3C07'n<y^8 0 2. 8 0 3, SOA{,Z%mL^ 

u i^-iHis&s 0 1 ^m?i-)kA.fzwmimncnmv^m 
^^iyn y:?mkryx^mmm^-th (zcom^ 

{iJgtffiUfi ) ^'^kcommtb^: ^ ^>tc/h§ <-tlZk if 

x%h. zm. 4mm.(^^'mmmMmmw£hK 
[0043] s^m^fitz^mmmmMzmi^zm-f 

i a^:?-^ Sy^•TftiSfemJ±S:E^Jlrtl>«^cOlJ^- 
|llS&80 lc7)tii{^^, 08 (a) ammi. 08 (b) 

oi*fj2^ffli^TiieBB-r&. t-f. m\ix-\ixu^y^ 

a 8 0 2 1 1 9 tcjgft^il, fficoyo >y ^ 

\itm%^iXX\^h, <XmS'J2lCfct>T{i. 7P-y^'b 

8 0 3*<is;jf««sii i9\izim^ti. mco-xay^ii 

im^tifzm^i,zmi-ttzbi^^p^ixx\<^6. mmiz 
mi3i,zi5\^xiiru-y^c80 4tmmmvMi 1 9 

1 -5 taitT-o y {zimms.^ mii l , mff epsd^^i 

T V ^ § tl^'|-i07'P y ^ {4Jgffi$ n hb\^d lirnX'TyX 

'7mm^mmmmm<'zb-¥X'^h. ^^a. 
xu3-:>izmii:zffi. 2-:>wt.xhinmmmm 

[0044] u*^t^*^'^, mscoumm'imim: 
■rtm<^^fym^:mtimziii:ui}<. •mmm<r) 

m}^i}^(>^ti> b . mmti^'b^ < ^j:^bmm^mii&r 

-fhZbt^^thiXl, ^ZX\ 09 (a) X'm^tlh 

lofi. -^m^m^i 1 9{zf^txmm-^mmM^ 

m 0 1 SrJgML, 3C(7)7"0'y^(I^fJL/t7D-y:7 
a802, 7n-y^b803, 7'o 'y ^ c 8 0 4(C'?-iX 
mfitfflc^M^I>iSjg^Sr|nIB#tEPJD ( 7n -y ^ a 8 0 

2 t(±ttfflfifflOJScOI5S«9 0 2 . 7"a ••/ ^ b 8 0 3 
t::«i*5«i{iffl 1 2 0 S<7)IES-» 9 0 3, 7'n -y ^' c 8 0 

4 \,zi,mmm& 240 s^ojess^ 9 0 4 ) -r s ; t t\ 
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119 ( b ) (c^n-f-j; d^T^X-rtfie 0 2coi»Fra6W 

[0045] ( mmm 5 ) mmmmmizmmmm 

mm I. ^ii«ii*fc^gtta$ijffli«M 11 2iOii« 
ttaMfflw^i 1 2*><i><Di!*, ^^mmm' 

mmm^mMm-mzi^-^^mmmmai. mm 

¥St tT<it-^ 116, ?^a]#gt LT«±J$a]«l 
1 7, ?ag?^Jn^gi: LTJiSSt-^-i 1 4t-m 
fS.^tl. iSS^r-^'-l 14cOiJ5gfSm^ti:(Ch-^' 

1 1 6^j^aj«i 1 7(^iaK^p®fi.aKSiJi»iHiKsi 

1 0 0 4 6 3 (mmme ) r^x-?t^mmcr)i^. 

m^mmmmmtx . mmmwwMztmti 
xmmth. M'piii imm^. 1 1 4j±raESi&5^ 

mmmt ixii. yiiMmj'Fmmrn-xi 0 0 1 

w-gi5(c, vgitssijffliwp$: ««-r-i.*i!i« 1 0 0 3 

^CO-^* 7a •y=ify/3yf 1 182: 
^t-C;g)g«dS«l 1 9fc^«?t, «tt«ilHJffl«i(SH 1 

2i;|BItl:E^E|]JPT'&i.ffijSt-tl.» ^tX. mWM 

wi'pizm. iyL< mimi^tiim^:yi<.ik<^mmm(7) 
^itiz^ 'obii>i. 7 ^ - KvN'y nigs 1 0 0 2 xm 

ztxismmmm-ii 1 2icEpjD-ti.mE, mm» 
mm im^^j:wiixmz^j:i,x o mm-h z. t i>zx 
•3. -mmmni i2<^mt:m-tzti'^T^, 

[004 7] r7XvctJcr)?Stt«cO»c7)^^tS:^ 
mi-i>mttX. lll<7)%3BHtl2 0$riSML, i 



1.0 

[0 048] tfz. 111711, ^^^a^ratliOEPiD 
«Srffd:tftt«fra»J«ffl3>-ta-^'-l 7 0 ncjn 

i£-ri.Ti-'^^Hl¥{is D/A3 y^'N'-:^' 1 7 0 2 1 J: 

^^tii^<7)Ti-x3y^E^z^m^ti. VKmm^i i 

5tcA:^$ti, vStta*J»W4l 1 2tEPJp-t-l.lffi, 
&tA'ig«&^^t$^l.. ico^ati, K^E^WtJp1- 
zbij^'^i. •r^j:h-h. wmm^zn^o^i^yi-yifm 

tii, m*-^coA:hmm^zx -^x-mmmmmi 

1 2^£Omo^l>«ffi«^jg«^^'fl:§ii:-?.il;*5-C' 
#l.««gSr«E6R!ra«lflll 1 SmiX^^hZbij^m 

X'ht. 

[0049] ( mmm i ) 'mwmmm\.zBm-h% 

mjji ( S B^nM rxSE ) <rM&.^ .-20 VOTt 

jrys-M-r^z-^i^wi, 'yts:<b\j%<r»<~ATx. t 
oyaT(^M&^mntimmi. zcn 

^ ^yTi^xhKmzxiit'^Rmmmii, m-t 
i-^:tycr)uy'ji,zmmmix^^?>kmm^tit, m 

Hi. 1 0 0 0 e VJMTcOX:t-/kdr'-E ( e V ) 

Ar^ty<^]^yi^R ( ) ti. 

R=0. 08XE 

(omm^hhzbimi^iix^^i . zcob^. 

t\ Ei^^?0i*i/h§v>:5^(OS i -Oite^*U . 6 2 
^^;l^^-{iil'-5r < t i, 2 0 e VlM^Xh I . Ltzi/^-y 

X , immmmm'^mwtmm -20 vuiTfc-r 
I. ; i -c, 'mmmmmmii < mm^i z b m% 

[0050] (mmms ) ^n^mmmMmzma-tm 
m.^ ( SBA'^ rxmE) w«j±^- 5 0 vjiUit-r 

SSrfflV^T. C4Fg;<f;;?.T^X-74'{IAlKt4^SB 
t , 8 0 0kHz c03<»iE«JES: EnjD Lfz^-^crtA 1 *H 

^0*§*i;0. 1. 5mTorr-C-/x«m^]2 0 0WiO^ 

i'¥tzk. '>-xmE(nmm.'i)-xhi^^^<^TxvE 
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mtl k mmEi - 5 0 VVlhttl Z t T1Stt«0J 
[00 51] L;t*^-oT. EPSlI«E**0V*>A,-5 0V 

t.tz. ±M<:ommx'^"J-~y^A'x r;^:^> 

m imxthztx\ ±iimt^mxryx-7m^m 
[00 52] {mmm9)m.mimmLtzuuFmry 

miximti. ^^mtmx'ii. m^-^^ux^^/f 

XkLXC 1 Fs^im-tl. ^vgtt;^'Xi;LTNe, 
X"ttsb\'^omj^i^hliK C 1 F3i,|il«<7)$!ift*% 

[0053] :^mmmxu. uh Fismntryr-t 7 1 

^^x~j\izM\fil-tmm±^j:-oXii^ , ^60*t«(±A- 
Ur-f "xr^^^^T'f hISti, S i CO{5*HC*«l«fli 

^. s iCN, ^^r^yi^^. AI4C3. mitt^^ym 
mcomismmx'htufx v ^c: t *^^^*^-:) . ttzz 
tLi^mm^mmmifzmmxi:>mm-of::. 

VHF-mi^iTy'ri'l llz^ymzi ow-path 
filter imM.LRFmm^B.W.thb.M\!s\m 

mimtK;:^mmTmmx<mfMzxsii. -mm 

[0054] I — ^)U<r>:^X^m.li 50-500SCC 
mtiSSL, SF 6J4 1 - 1 0 s c c mX'mt^-^tz, 
SSdiiOffiJUiO. S-SPam^Lt:. UHF^tt. 

r^XVgcmfflU H Fm9M7 4 |5lW^-7> 7 9 
^fei^oT. jmTyTt7 1 iOSA^ix. y-yX-? 
i^^^t?,. TUcO''7X-J\W&l 0 7 Wir^XT 
^cr)^:^y^:imtl r f «^)1 1 O^JSAL/t« ±gB 
i;TI[PC0mcOm{i 1 0-200 mmtC^^ vStt 
«»Jffll«*4 1 1 2 n 'j r -f '/ ^ 7 7 ^ b 



r f 1 1 9 ^wmx'^ mmmmz, 

. m^PcOi^^- 7 8 (4-7 ^-'^t^ -y h Xh t , Mffic7)fjpt 

s i ci<x.'vi'yy^tLt. 

[0055] -^x-yNjJ. |5l«fc«x-yf->-i?'Mi: LX 

i^va ymimtm&^tixis o , -?-cox -/ ^y^co-? 

0 zint^ h v'jx uzwm^^^-y^m^Ltzhm 
mmLtz. tfmm.\.zTmkLxi^^)ziywmh 

[0 0 56] ±g|5fl;ffitO^NMniJf-'f •y^'^'77r^ h 
MiOX>yf-y:5'')Sjg*5;5 0 nm/m i nj&^<i 6 0 0 nm 
/mini: !5rl,^t'i?^blBIS:X ^y^y^^-tl. t , K^b 
|l(7)X.yf->-7'aj^Ai4 0 0 nm/m i ni}>i^ 14 0 0 
nm/mi ntT'^-fbt. U-^-'X hM^^X.y 
{4600nm/mi nA^'oeOnm/mi nilT'^-flit 
•r^i?*.S i CMffimfii<73x./f->'/JIStJ;-? 
W vx h (^x -y f - y^jt^s Wr # . 2::^ 
#<TI=I., J/ya>'ffl|iOX.y^yr3»*il'J^*Xht 

nm.{z^^uz. i-u ny^^bfficox-y^y^-^ftta 

t^e^J tx >y y /f S 1 (4 , S i C Mffl«fiS«OX >y 
^y/3£K2:A^ <-ri.<£^S*^'*->Jt, 

[0057] zffyim.x±.Tco9.mhmmff)W&(o\m. 

cOSdmSr^SlKSr- 6 0°C*»<?> 2 5 OXltX^it^'^X 

^<nx.v^yy\<zm-h^^im'<-fz. ^co*g*. -^^x 

^^bM^ 'J 3 y ^ftMtM L X Wm^zji 'v ^y/X 
^hZh ij^M' ':>fz.mzntL\, ^^li 0 'CULtX'h 

■ofz. hummcouf^ii. ^commmm<^xyi-y^nsL 

&^:m^-fimTco—:>Xh'yfz. Lfz^^-oX'iEi&^m 

I smi}^h 6, MIX. ?as{4i«i ^^-^ 
i,it^:i^'y^yycommtim<. ias^ffi<iss-ri.t± 

ti^':'xm.^m:fj-^i,zmni-ismi^f>i . mix. 

iaiSii:®Uii^(Jt'x-y^i//«0^*^K<, aSSrffi 

ffiT-ti.. Lfzti^^x±BMmmx'm^(7)ji-y^y^ 
m&co'A^txmmx^fz, ■t^j:hh^mmi}'h. ^ 

«^-&i5rVWxi: trc 1 F^^mitzmiz. T 

7 X-7 t^M-r h |ll*:^ffi{;:^ ^^-M^^z coSIfrco 
x-yf-y^RJSSr^-ti-ti^, -?-c7)iI#:(OjajS$r-6 0 
"C*>^>2 5 0'Ci:-e(=©JfiW-t&c:t{c<J:o-c. v-'Ja:^ 
K^bKJrSx .y ^yrmx:^ yf-y-fX^i.Zb im 

^Mzx^. :^WMco^^mm&x^fz. 

[0 0 58] (mmmio)mi4iiryX'7mm. 
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k ixmmmmmmryX'7 ^fz^^wmmmmx- 
hh. mL'^i 4 0 2ii^io(n%mmmw^ \ o 1 2r 

[0059] {wm 1 1 ) l 

)tJi^c7)||fS^J|:ijiHB-f ^„ Hie ( a ) (iSACJnl 
Srfi a m«Mfr4^1f itt'* I. « >- U 3 yW^ 1 5 0 5± 
fc^'J i^U 3y*>^^r?.y- Mgfiil 5 0 4*iJ^^Sil 

Tl'-'^o SACjDKi^-ftMl 5 0 3^Xh-y^t-li: 
LTfflv^T, 5 0 2S:X-y-?-y^''L. ny^'^' 

I., ^ffc, 1 50 l{iVyj:^hT-*l.„ vgttaSlJffllc7)U 

'?'oWL%-h 1 1 0 OWco^frT-x.yf-y:?-Srff a t , H 
16(b) dS-r J: 3 {C, ^{OK^J^WgR^^^^fiiJii 1 5 0 
6*^'5T&4LSVv-Ki;i/U3yy-M 5 04i7)i5S5rffi 
T^<^rl.^^i;iai 6 ( c ) T'^ti h 
*-;I^O?LJSt-x -y f-y^/ffi 1 5 0 7 >&ifcc: S i: V 

[0060] immmi-fh ^ t i o . K^i:iicox 

•y^yj5^R(E{cMS^ifl«liSfflflfeS:Slil?x-yf-y/ca 

BSIUl. MLMtt>fcx.y^y:/LTtto^^*^ffi 
BtRx-yf-y^tcaL/iCF2tc^T'^.&/i 
g{lJLh-C{ittl«!|«j*««eLTWflix&fiix., Kfb 

M±T-«x -y f - y t Si-? ti:mt£^mKm 

ACSDX^1t^-5^c*^, 016 (d) <ri)^')ts:%W£ 

X .y f - C t . 

[0061] ( %m\ 1 2 ) w^«x -y 

KftM^X y^y^-r^HJifil^Jtov^T. I12 0$rffll-^ 
TiJBB-ri>o "^xwM 0 6t)it(6l-ri. 

«fi 1 2 0 2WM n U f ^y :7j5''7 7 r ^ h^^fflffl 

L^i. m^^-^\jf£^^m<ry-mk\.x. m.iix 

{i. ±i£>'-?^ni;r>f -v^^vyr^ \-Wi,<nijx%Xl\. 

^m.xk.m^t^<mLit. v—9)vmxwk\±\^ 

0— SOOsccmfciggL. SFetil — lOscc 
mT'^jb^-^f^, Sicm<:OjEE:»]<i 1 -5 P afcig^L/c, 

±g|5«omt=ji, r f m:»j 1 2 0 1 r^xv 

^r^g^^-tt-S, T^m^l 0 7{::{ir7Xv4'i:O^:tv 
S:W-ri> r f 11 0 ^-tiSBtTSP 
c^l:ffiiOraPg<±5*»^ 5 Ommtt'^-fb^-tf/i, 



[0062] -^x-Ati, V>>xb. i^UnyiE^tJl, 
K^klilSrx^y^y^'L^c. 

[0 06 3] iiaJm^^AMnUr-f •v^'/vyrA b 
i^iOX-y^y^'jtK?: 1 0 0 nm/m i n;!)^^ 10 0 0 

X>y^>-:/^*i5 0 0nm/m i n*><^2 000nm 
/mi ntf^^bLs l^i^'X hj^c^X-yf-yrfjSKJiS 

0 0 nm/m i n*><i>9 0 nm/m i n^T^-ftit/Co 
^-nM nUr^ ■y^'/77r-< h^cox-yf-i-^'jSJKCJ; 
-oT l/^X htOx •yf-yi/aS*^'i9fifiT'# . SIRtfcSrA 
# < l^^ci i: t'^^^X'h -ifz. 'J n yM«7)x -y ^yy 
imi^WyxVbmif,zm.Lfz. m-oX. J/'JayS 
ftM^ox -y f-i/^-^ ft iSKfi^tcx -y f-y ^-f I, 

Sr 1 0 0 n m/m i n liLh*i= < I. iCfW*** I. .r i: 

D S/'J ny^^&iftx.yf-yi/aKt-x-yf-y/ 

^^mm^^tmEX'^fz. 
[0064] ( mmm i 3 ) ^mmmxu, mmm 1 2 

^J:3^TO¥«M<7)r^X-7^!iaSIBt, T5X-7MI 

iiMiOMffiiff^t^msomtti 1 2^W!MUzimm 
^^xxyi-yf^-tm^. mi2%:m^^xmmi-i. m 

scommtLx. mm^mifzs ici 1 2Srfflv\ ; 

cos i Cizmtl 1 1 9 itkXi-lt-^coryX-?X'Z<^ 
S i C3{)iX-y^yrSit|,. t/i, S i CI 1 2{it- 
r?-l 1 6at/}^i|1Wl 1 7i,ZJ:-^xm.im^itX^'> 
I . -eiiiyj'MiWfiM 1 2 1 |il«T*> & . 
[0065] ±g|5SS 1 2 0 2 CO>'nM n 'J f -y ^7 
7r-f h«c7)x.yf-V7'J$JK*<l OOnm/mi n*»^> 
4 0 0 nm/m i nt^h^i>^X\ S i C 1 1 2izmtS 

1 1 92rtSAt, ^ic^S i CSfflmSiOXvf-y^MS 
fcJ:l.'>x-A±<oi^i''xh, i^UnyB^flJI, i'Un 
yJl, ^';3yS^t^cox.y^y^^agc0^^fc^»l€L 

^co^*. Sicmffi<0X7^yj?'aS*«A#<=3: 
St=L/o*^:-7-C. K-f[:IBIOX.-/^y^3IJg*J5 0 0 nm 
/m i n*^/^> 1 5 0 0 nm/m i ntX^itt, V-JX 
\- M<7)X •-/^y'fWSM 3 0 0 n m/m i n 3!)>^> 6 0 n 
m/m i xitX'&\tLtz. -f^-b-feS i C||®«fficOX 

-;^y'mmzi.->x. vi^'xhcox.yf-y^a«*«is 

3 yiicox -y ^ y t WxYt nWizmc Lfz . 
i/U 3 yg{b)S<7)x.y ^y/^fitSiiRWt^x .y ^y/ 

■ri./cW;(i, s i CMffim^ox-y^y/^s^At^ 

K«*-ir4^v^;5fX£7)7-7XvS:ffifflL/v:%^{=, 

T7XVtfgM-r§lI»^ffitC^3^^^:t$-1+C<7)Hft 
c7)x.y^y7KiE^^«-ti-L*^^::i:(cJ:'3T, xUn 
y K-fbffil5: iSx 7 f-y iJ'jUKt'x .y f - y # ^ .1 i: *^ 
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[0067] iiT<r)nMmmif3 O mm\:XT<r>m^X9i 

[0068] ^a)mmmmcox. -/^yy^^^^mnrnz 

[0069] ( mm 1 4 ) mm^m Lfz^n'^m. 
0 1 9 fc J: ofijBj-r-s . ^m\T\t. 1 0 6 

Vmmm Ltz, WiMUXki. Arts FeCOS-^;^?^ 

-^';W<7);*?'Xjjii*{i:20-5 00sccm(;iS^L, S 
FgJi 1 - 1 0 s c c mf^^itS-e/i. WM<nm)\i 
0. l~5Pa(:|S^U^. ±|5tTia5<0«ffiOflIfiHi 
1 0-2 0 Ommfc^^LTt, Mffiifi^fc, «3E!iaL 
TtS i CI 1 2S:fflV'>3t. CICOS i Cld^j^gAt l> 

mmm.mi2hnmxhh. 

[0070] ±i5mtt^O^^M^'J7^-f -y^'i/77r^ h 
:KcOX -y "i-yy'MW)^ 5 0 n m/m in*^^)600nm 
/mi nt^rl,^#t-. S i CK1t:)3S-SAL, Z.<T)S 

i C<ffi(7)X.yf-y^^aS(Ci;^'>X-A±C7)^>;X 

•y^yi/3fS<7)3g^k^i!l«L^>:. -eoi^m, S i CSjii 

mm(r)X.'v^yymW.ti^±^ <-^j:UzLtzi)^'>X , mit 
m(r>:r.-y^yy'MWfA 0 0 nm/m i n*>^> 16 0 0 
nm/m i ni-C^-fbt, Vi^XV^^i y^yy^S. 
(45 0 0 nm/m i n*»<i> 6 0 nm/m i n^f^-fbU 
Jt. -f^^hhS, i CMB«lic0x.y^yi?'am:J:-5 

^^';^h-^Ox.y?-yi?'iSS*ipfiBf^, Sm^A 
#<«So;i:*s^«gT'fco^. xij3yi!OX.yf-y^^ 

•y^yy^mhmimz:^-yi-yy''rhfzmz\,i.. s i 

CSffiUfficox y f-y/MK -fSieS***)!. c: 
:^X(r)rvX'7-km^Ltz^'^^z. T^Xvtc^t-S 

^m-^tHblZkiZX-ryX. i-'J^yMim^m^i yi- 

y^jlSTx -y f-y^T-# I. C: i:*«J^>*»{cT'# . *^ 

m(o^mttmi2.x-^fz. 



[0071 ] ryx-^mmmcomm'^coM^iowz'y 
-i,zi±^x.-y\<7)j u rxmtimm^ "^x-y n t snt 

«0«ffilSIPH*«3 0mmUlT(!0®6T«5V^<MtC*3V^T t 

[007 2] {mi&mi5):mmmii.mmmi4i,z 

[0073] ±T«1iffitSfficomffiOia«OS!;mS:# 

ffljS^- 6 Or;:)^^, 2 5 Or^ T-^^C^lJrT-ecOX-yf- 
y^^iw^tri.SJft&iS'^/i. -^^x-yNrnffiiO 

U 3 yMLKK^r^ LTMiRWtx vi-y^/T^ IZkt^ 

m''>rz. mzitttL\^mito'cii±x'h')tz. ±m 

lEffi<OiftK{i, -e^oUfii^fflox-y^y^^ajSSr^fe^ 

I. CO— -5 fz , L Jt*^''^ T S«$rffi^J-£tffi 

mm(nwz-^\^x\i. m.ti^m>^mmm.ifi 

v^JS^{5fc'x-yf-y^oa]S*^»<, aSSrfi<SS-r 
h . L/iA^'oTiiajSSKHTFJTgcOX-y^y^'aiKco 

t^£\^:ffX<;iryX^i:mLtim^^z. r9Xvt« 

M-t I. Sr#* ^ -1+ i olUfrsox -y f - y ^ 

Rl£2r^1tL.!6. ^cOll#:cOjaS^- 6 0'Cti^(y 2 5 

ort-etfjffli-rsctti-^T, i^UayU-ftlSSrS; 

X y -f y ^MJST'X -y f-y/-e# I. .1 1 «SHB'5*»{wt'l= 

h^hifmt^ixtz. 
[0074] 1 6 ) ^^Bfltc J: 

r f »ds«i -y f-y^^^iiwi^ u 3 ymw^ y^y 

i'^^miSlzX^WMirh. '>xy\-l 06(i, >'N'-fT 

xm»mmm\irummmhrz'yj^^^-T-y>i^i o 

7±l=iSlf§n, '>XA-T-7';H 0 7{iA-^rxffl 

is;f««jisi 1 oi,zmm^tix^^t. ^mmmxu. m 

mmi 2-1 StJiS^O. '>x-yNt^|6i-tl.«ffi{± 

mmmt^nii2kLxsic^mmtfz. ^osic 

A'-YTXEpjpmjil 1 9*s«M§titV^I,, HJt 
^Jl4i|5l»(C, h-^yl/C0;*'X^$r20~500s 
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c c m tiS^ SFelil-lOscc mf^it^^t 
tz. mm^oEMiO. 3-5Pat|S^L;t. rf«:f] 

J; o TO < -5 5 8 1, L < {iStlE^ 

[0075] ^tim<7)mii. mmm 1 4 1 mmTh 

y :J >-^'fkM<7)X.y^y^'S:fttS#?e<Jfcx f- v^- 
■t^tilihUi. S iCg®«ff«x-y^>-yiiJK?r:;^# 
<'f Sits***!. ZtmiP-ofz, 

100 7 6] tfz. mmmi smmiz^ ^x.~j\W!e 
[0077] ( mm 1 7 ) ifwmi. mmm t 

^rv > u H F jg^r? X-7X >y f - y ^^aT<o U 3 y S€ 

[0078] mXt'XiS¥sthr(r)<&^t!XbL 

X. h-^5';l/c7);^'xS*(i5 0~5 00 sccm(C:|S^ 
S Feti 1- 1 0 s c c mX'^it^^fz. W!M(^& 

mm 0-2 0 0mmtf5SL/i„ xvjng^coM 

ffija«icvgttafj«^fc LT. «»it/cs i c 7 
v-e;(7)s i c*sx-yf-y^-$n.&. 

[00 7 9] ■^x-yNJi. S«±ti-U3y^«, 
'J^yR S^yayffi^tM. 7t^M-i>xb*ij^^sn;^c 

[0080] ±g|!«ffWNMnUr'f •y^'^77r'f h 
i^cOX -y f-yy^S*^'5 0 n m/m i ni»^j 6 0 0 n m 
/mi ni:^^5^f^•C^ »^kli<^x -y^y ^jIJSj!;* 4 0 

0 nm/m i nA^f, 14 0 0 nm/m i ntX'^^tl. 
V 'JX h^cOX 'y i-y^mmi 6 0 0 n m/m i n A> 
6 0 n m/m i n S -CS^-fbt/c, "T^i?^ S i cmWM 

m<7)ji'yi-y{^mmzX'yx . wjxv<r)j.',&>i^ 

i-yym^hvi^xvmm^zmtLtz. iy^jaymt 
m^^y'hyi^imwm\,zji^y'hyifirhfzMz 

[ 0 0 8 1 ] m.m\ 5bnmz. -^x-Aifli 
X u 3 ym.\m^zn Lxmimz:c -v^y^x-t izt 



[0082] {mmmi8)mmmmirzvHF»r 
9XVX -y ^ymmx'<^>' u 3 ym^m^ -y^yy^ 

m\,zLx. mi l^:m\^X^m^\,Zkt:^X<nWS^J:^ 

mimi,z-^\^xwm-h. ifm^mxit, m^-t^L 

ti:\^i!xt LXC 1 Fa^^fflf ^^tt^Xfc LT 
Ne. Ar. Kr. X e Srig-^L/c. 7 •y*$:-^tf;irx 

tnm. c 1 F3{iti!!«aii^tism*iia;<iiys9'f 7^ 

1 IbWmX'hh. 

[0083] ^cOfeH. C 1 F3 Srffiffl LJ^Ji^T t , 

sijfe«^ji7i:iii«c^s&m. m^mwmmm-\<^^m 

-bO°Cti^h2bO'CtXimLX. i^U3yK'fUiS: 
Sx-y^y/aK-Cx .y^y^T'l^ hmdfi%(>fiti. 

[0084] (mmm 1 9 ) mmm-^wM^mMinr 

5Xvx.yf-y^^gaT'C 1 F3tc:jDi.T, aStfO^ 
2r*tf;yx^x-y^yir;efxi:tTffi«fC, J/U^y 
K-fl^MOX •yf-y^-Srff'3Jt« 
[0085] *Slit^J-C1i, m$m-mX'hi><r)X'^:s^ 

112 (HI 3 ) tS i C5rffifflL/^>:feS, 
JI*iiSi6<i,fi>t. Li}^Lly'')^ymim<r)S."y^yy^ 

■r^:^'XbLXli. Cc^mAz^ HtFtC l<7)\>y-fix 
ti>i^^tl:^'XimM-ttll.IX\<\ 
[0086] h-^;P<^;^/"Xgit«li20~500scc 

mfc^gL. C 1 FgJiO-l 0 s ccmX'^it^-it 
■fz. ISMcOfebP^xWi, ^aaytflJ^^imLtz, 
^mxmiiC 1 F3S-«i.=5ri^S«tclSgt!t. ifSH 
fiOffi:ft(±0. 3~5PaHi5gL/c. r f m^tiT^X 

-?mMmcoMiMmi>z-:i ^ n±izm& Ltzryri-i^zmm 

ft1l»<05r*HC7*9Xv2r^L:t. '5?x->'\«flgC{i 

7-7X-74'<?)^:tySrW-ri. r f m^J?:JSAL7t. 

[0087] -^xwNji. sflthici^ y 3 ymm. 

i^co'^^^'^fz. 

[0 0 88] S i CcOX.y^y/jI)g*<5 0 nm/m i 
n*>A,6 0 0nm/m i n k^^t^i^ff^ b . 
i7)X-yf-y^^a]Si±4 0 0 nm/m i n*>f>16 00n 
m/mi ntX^itt. l^'JXhmcO:cyi-yy'mmi 
5 0 0 nm/m i n*^^>6 0 nm/m i nfC'^^tL 

^j:, */;v'y3yg«(;r)x.yf-y^a[ft{i4 0~2 0 

Onm/mi nfftO. 7nn7 ;r;PA^gSjD-f-|.::fc 

(cio. smji. 2o%j.xiiiti±L. a^^mxmn 
(r)mf}^±^^^zbmii>i-x'h •) . *^Bfl<o*^tt*>' 

^t^izm'^tiimxh-ofz. •r^t.-'pMiisr^tf^x 
co^^sjesiDt J: -St. 1/ £/x h c7)x •y^yymmim'B 
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-^)l:ffXlfAcr)l%\irFMtl<liO. 4-0. 8% 

[0089] Z<^W&T±T(r>^bMm(r>WSkcr)m[ 
-ecOx-y^>^^(;Jfri,S!l^2rP^^v:, -^x 

ntu^\t- 1 ox^mx-h-^-k. mnmnm. 

\i. ^c7)fl:ffi*[i£7)x.7f-y^^M^^?3^S-ri.H^^o- 

itzifi-^xi^mmn-mz^mh'm 
ifihh>ntx. mim\^%^\ib:ji-v'hyy<r)mL 
im<. )§L^^is.<mss.-fhh}MmM^zivmm<^ 

fi)fg<7)x./^y^^aScOlS£L-CfiEfflT-^l>. Mffic7)« 

tiK hW'<7^mMh.nm.^z^ m^m<r>x.-y^yy'Am: 

x.yf-y^-coa)s*jft< , '&m:\&.<ii'&-fhtiM% 
m<>zi:h'^'m<^^m,m>^m^\&.-f-th. uz^-^ 
xmrnrnx-m'^cox. y i-yrmt^m ixm^ 

IXC 1 FsSrffifflt, m^:^^ti.:^'XtLXli. 

msaLxm^^itzm^iz. ryx-7izmmmi^m 

fc^«&^*?-ti:i«El<*:cOx.y^y^m^«-<i:L 
)b. ^cOlSIftcoaJSJr- 6 0°C*>f> 2 4 oriftiijai 

tiztizi-^x. 'yv^ymm^isxyi-y:^m 

T'^SmTx .y f-y ^-C|: I, ; i: imhiHZX'^ . * 

f 0 0 9 0 ] mm2 0 ) mn&'^-S!^mm<^r 

5X-7X yi-y^mS-X-^i^V 3 y^-fCMX .y -fy 

W3 LT , ^mmzi I :^x<r>:^mmmmi,z'o\^x 
mmti. ^mmmxn. x-yf-y/;^fxt ltc i f 
z^mthtiK mix. wm^^^i^x. mti 
TfiOs^ffiffl-t-?., mmi,zmmMi9cr,iidmR<7) 
mi-tts^^'x^mmtxhii^^K T-ism'xttxN 

e , A r , K r . X e cOV^-f ix*>SrS^ t/i. 7 -y*?: 

•ttf*'XTi±, OFe, NF3. C 1 Fgtflfefflf^l.. 

CO, CO2, NO, NO 

2, HiOmmmx^^izt^zhi. 

[009 1 3 ^mmmx'ii. mm^mcom&k lx^u 

m^Uibhixtz. L*»Ly y aygg^iox-y^y^'^ 



•c-j)!.. ifmtmu^ii^moi^mx'hh, m^^t 

■th:^'XtLXii, C<?)(i*H^, Hh Fh C 1 cOV^-fii 

[0 09 2] b-^;UiO;^X}?iM{±2 0-5 00scc 
mtCiggL, C 1 F3{il~10sccmT'Mt§* 

{ic 1 F^imt^xummizm&Ltz. ftmcoj±:ti(i 

0. 3-5PatiSgL-/t. rimMiy'yx-?9m^ 

coismmz-a^ ii'i.izmis.if.iTyf-i-ifzm'mt. riv 

S i o T o < o ^ JS«.m i U < 

=5r*Hcr^X-??:4^L/t, -^x-yNm^tJir^Xv 

{±, C:ix*T(?)Mt{iS^r'), i <?)x-y^y i/RjtE<7)i» 

lltLT, CO, CO2, C3O2, CjOj^cO^K-fL 

3 ym.\m\zn \^xwm\zx. >y ^ y /-t s cji^i^-c 
?Me<)fc5ro. i?mimmi)^'^t:>\z-mhz.)ftfix: 

[0093] -^x-^Nfi, «±{3i/'J ny^^CM, 

[0 0 94] ±a5«Sc0i/7 7r^ bcOXy^yi/jaS 
**50nm/nii n*>(o6 00 nm/m i nfc^rl)^ 

T\ i^{l:JgcOX-yf-y^^aJS*M 0 0 nm/m i n*^^> 
16 0 0 nm/m i n iflEftL, Vi^X hUcOX-yf- 
y^^S{45 OOnm/m i n*>^>6 0 nm/m i n^ 

t-S-fE L/s „ i y ij 3 y g-ftJicox .y f - y ymSii 3 

0~ 1 5 0 n m/m i nT'* D , i ^T^fK 

ibti, 1 5%liLh|iiJ±t, ^^fti0;irx^jDC0«*i:^$ 

.ioT, ^v-xhi0x-yf-y7"MS*^'p8B-C'&, ^!Wt 
^±%<ts:h. >^i;3y)Bi<0x.y^y/aLKtL'v'xh 
ii^mc^fbL/^, y';3yMfc^c^x.y^y^^S:Si4^> 
T^^WtSltl^fi^tcx 'y^yyx%tz, 
[0095] MJB<7)^MWtii, ^Sr-^^f^ifilfi 
(i, A-^aDf-f -y^'^^''7 7T-f S i C$:fflV^!^ 
tK siCN, r^T^yHfi^, A 

tz. 

[ 0 0 9 6 ] mmi%1imx:M^^'ktts:\^^ 
XfcLTArSrfflV-iysAi, ;<7Xfi?:jgtt;<fXNe , K 

[ 0 0 9 7 ] t/C, fflia<50^MT1i, 7 >y«&*tf;<?' 
Xfc LTSFe^C 1 Fs^rfflV^Jt^i, «^l»fbffiia*« 

it < S ;t 5 7 ^ A t ;S < if L V ^ t CO Ti i ^ V , 

J-hfW, F2, HF, XeF2, PF3, BF3, NF3, 
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s i F4, ^^a^y-mcomty-ymc 1 f, mty-y 

*BrF, BrFa, BrF^. 3'>'(l:7 -y^ I Fst'^) 
C0098] 

[00 99] PFC. HFC;y;^ffiffl-^-fK, X-y^y 

[0100] ^U3>'i?ftffirTD-feXtCfcV^T{i. 7*9 

Xvtt>07v«^CF2^JiU, vStt«&*-»LUc 

[0101] J/i, ^^;px-yf-ym^osawf4rat^ 
[0102] r^xviiffH^^iOftifiiAims-c^ i-^^c: 
[HffiOfB*^»iBH] 

[01 ] ^mmmmmico. 'mmmmnmrnmi 
fzTy xvx -y i-y^^mm^omm^^^tmx'h h , 
[02 ] wmmmmA 1 , s i o^, c sr^Bt 

!tm-&cOC F4T9X-74>C07 >y*t C F2?eS^^-na 

[03] CF4^'X7-5XVffT\ ^*OattS»JffilM 
M(CfliOit»ftl;jE^EpjDL,;t^<7)CFi, CF2. CF3 

[04] ^i>Xb-TiN-Al-TiN(OaJl:lji 

Sr. fi!*<0ECRr7Xvx.yf-y/illt'x-y^y/ 

[05] c,F8r7Xvfc«-r^iB{:iSat^r;w5« 

[06 ] vSttS$ilffl»4c7)®«;&^'r7XvS^^i^gL 

X'ht. 

[07 ] iStt«$lJffllW«^3otZKflJo/i«^-C-c0#7 
D-y^KmffEPJDSrlto^-^ Sy^^O0IS-S^-r0T'Jb 

■5.0 

(08 ] 'mmmmm^r)[zm.m->fz^m \y- 
mmm!^jLA.fi^mmmwimmx'S>i . 

rxm&<7)^mmx'hi. 



m^mx%6. 

[012] 7-7Xv|6^ilflttcSMig-&Mr7Xv^Ji 

mi. ^m^fmLfz:jz-yi-y^m'^mmmx'h 

I. 

[01 3] 7°9XV|6±««tC»^^r7Xv^jg 
[014] r7X-e%4««t3^ffi»fiS7°7Xv^ 

mi. i^%mmmifzy-^yi-yym.mmmx'h 

[01 5] r5X^|&4«^t*TOWTlKT5X^ 

^mii. wmkw^iz^^v^yfmmmmx: 

[01 6] K«X.y^y^'lCj;|>SACjDXS-tf'9Blr 
«gtf^«^2:^t-0i: #**iStfc{tl. S A C j!lDXa#cO 
HffJix»2r^-r0t ta!*S-ffitciD(tl> S A C JdI^cT) 
X y ^y^ff±»^ jS-r0i:*^H^^fflv ^/^%^T-co 
s A c JoX 2rff^-3 f>:*&<7)x >y ^y ^^J^Sr^-fST' 

[017] im«»ii*rafcj: 06Pjp-ri.iS)3«<^«Ea 

if'mm.<r)wm'm-k^-fmx:h h , 
[018] vStta«ij»w«a*6»ftt«H{;»m«^« 
At, ^mwmznmimmwkifz^'t-kncf 

mxhh. 

[019] T7XV^«ffltC^aWfi=¥«T7Xv 

^mmi. ^%m:mmifz^-y^y^m.mmmx: 

[02 0] T9X^|g4««tcTO¥«r7X^^)iffl 

t, if^m-km.ifzj^-y'i-v^mmmmx'hh. 
[02 1 ] r^mik'mmix. t l N-M -t l N<0 

U. 5 9>-nA)V^ry^-f^ 7 1-±gE«ffi, 74- 
UHF^mii. ld,--^^%~yY. 7 9-|5]Wir-7" 

;k ioi-v^^oaii6«si, \ 10 

3--7>f^'n«^»A^, 104-SJl;^. 105-i:« 
10 6-af4. 10 7-|St4^. 108-*S*lfm 

sig. 1 0 9--»xMxm. 1 1 o-RFm«, 1 1 1 

-mm.. 1 1 2-?gtta»«f4, 1 1 s-r^x 

1 14-aS^-^-s 1 1 5-«jEEPillI[llK. 1 
16-h-^, \ 1 18-7'n-y^y/ 

nyry-t-, 1 1 9-3eiiitl:iS- 1 2 0-7 -f-hv\' 

-j^Wk'^m.mdmt'h^. 1 2 i-?as©JffliiHi!s. 

3 0 l-Ui^'Xh, 3 0 2-y y^lB^i-, 303-T;l- 
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. 3 07-y"/^y^'U^X'(^)im^M. 308 0 l-*f8«i)i^Mffl+Tn-7\ 1 002-7'f-h' 

-S^tf-rJ'yx-y f->-7'B#<7)iS«?&Jg (*%BBjiffl 12 0 1 -iSJlIigmjS, 1 2 0 2-mmn^9Mk. 

3 10-T>i^-^-yhm. 4 0 1-»«fe, 140 1-iM*. 140 2-mm'S. 150 1-Ui^' 

601 •■■EPJlUffi, e0 2-r^X-?mM, 603-v- XV, l 5 O 2-l!^t;)i. l 503 "S'ftM. 1504 

-xmE. 6 0 4-ge^swTx«eE. soi-uu- i so 5--i^'j3y*^, 15 

HISS, 802--7D-y^a, 8 0 3-7-0 -y b . 80 0 e-mitmmUim. 1 50 7-X.yf-y^^^±g|l 

9 0 90 17 0 i-f^mm^^y^A-i^. 1702-D 

2-temffiOJKOiE?£jS^, 9 0 3-*l]muffil 2 0JK /Aay^i-i^. 
<0IE3£», 9 04-M{4ffl2 4 0S«0jE3£*, 90 5 

[01] im2] [113] 
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